Multi-satellite rainfall observations are compared with ground-based meteorological stations data in this study. Both ground and satellite meteorological datasets were analysed and synchronized in this study. Satellite rainfall datasets used are Tropical Rainfall Measuring Mission (TRMM), Climate Hazards Group Infrared Precipitation with Stations (CHIRPS) and African Rainfall Estimation (RFE 2.0), which were obtained from the archives of the NOAA Climate Prediction Centre. The ground meteorological data were obtained from the Nigerian Meteorological Agency (NIMET) Lagos office in Oshodi, for selected stations in Southwest of Nigeria, for the period 1998-2016. Descriptive and inferential analyses were used to analyse the dataset. Spatial and temporal trends analyses were carried out to compare rainfall estimates from satellite and ground stations. Generally, correlation results show that the relationship between satellite datasets and ground observation (NIMET) appears remarkably high in all stations with R 2 > 0.70. This relationship is greatly strong between TRMM and NIMET in Abeokuta, Akure, and Osogbo with R 2 = 0.99, 0.98 and 0.98, respectively. CHIRPS also show high correlation with NIMET in these three stations with R 2 > 0.90, but RFE-NIMET relationship appears much more in Osogbo with R 2 > 0.90. It is also obvious that TRMM and CHIRPS have a very high relationship in almost all locations with R 2 > 0.87. The major finding from this study is that though in situ meteorological data may be used for local studies of small areas, satellite rainfall estimates may also be used to augment such data, over a larger area. Besides, satellite rainfall estimates are more useful for areas with larger spatial and temporal coverage.
Introduction
The use of multi-satellite meteorological observations has become frequent in African recently, due to frequently scarce of associated networks of ground-based meteorological stations. Though, precipitation is a complex natural phenomenon that is characterized by temporal and spatial variabilitya major component of our existence and habitat, with a significant influence on hydrology, climatology and agricultural development [11, 27, 42, 45] . The measurement of rainfall at ground surface level involves the use of rain gauges; it measures the volume of water that falls into a horizontal surface delineated by the rain gauge rim. The amount of the rainfall is then converted into the volume, through division by the rain gauge surface area. The limitation on the use of a rain gauge that must be put into consideration include that totals of precipitation amount might not be accurately recorded due to losses from evaporation, losses due to wetting of the gauge, over measurement due to splash from surrounding areas, under measurement due to turbulence around the gauge as an effect of wind, human error in measurement taking and loss of rainfall amount in the advent of high-intensity rainfall filling up the gauge and running over [18] . Rainfall and snow are the most important forms of precipitation, though rainfall is the most straightforward to measure, and in this part of the world where rainfall is the major form of precipitation, rainfall and precipitation are used interchangeably [11] .
The need for accurate climatic datasets for problem-solving and decision-making has been on the increase over time, and many researchers have attempted using different approaches to solve the problem ( [16] , [25] , [29] ). The increase in technological advancement has enhanced the study of different phenomena especially as it regards to climate, and the use of different methods to study relationships has been on the increase, more so to understand spatial and temporal variations of these phenomena and conclusions drawn on them for different studies. It is best to understand what type of data would be applicable in different spheres of decision-making that would employ rainfall or temperature data, whether in situ observation data should be used or a satellite data or a combination of both would be effective, especially based on the fact that in Nigeria [7] , not much has been done in regard to assessing what data is best used in assessing Nigeria's climate challenges. Many of the attempts to solve climate-related problems virtually made use of the limited but available ground observation data [1, 2, 6] , and the increase of satellite products availability with its inherent limitation explains the need to know what is reliable enough to be used.
Climate-related studies in Nigeria have largely depended on data obtained from meteorological station [3, 54] , difficulties experienced in remote areas with insufficient stations from which many of these data could be obtained have led to increased use of satellite-obtained weather data, but the question remains in the extent of accuracy of these data as compared. Odekunle [48] examined trends in both the frequency and magnitude of extreme daily rainfall amount and the frequency of rainy days in Sokoto, Sudano-Sahelian ecological zone of Nigeria, using ground station rainfall data for a period of 93 years (1951-2010), and declining trends were observed within the earlier years and later an upward scale in later years. Eludoyin [21] also studied spatial and temporal variations in air temperature and relative humidity over Nigeria, using records for a period of 59 years (1951-2009), from 18 meteorological stations, and it was observed that the mean, the minimum and maximum temperature increased since 1951 while relative humidity declined. Therefore, there is a need for reliable temperature and rainfall rate data for planning and designing of the satellite communications system, management of water resources and to assess the impact of climate change. Rain gauge measurement networks are not as dense or evenly spaced in Nigeria as in the other developed countries like the USA and Japan; thus, satellite observation of rainfall networks are non-negligible options for adequate temporal and spatial coverage of rainfall and temperature rates. The recent availability of satellitebased weather data, to produce estimates at high speed and space and time resolutions, has made them a viable option in areas with sparse or no weather stations [8, 52, 57, 61] . Although whether precipitation is measured directly by rain gauge or indirectly by remote sensing techniques, all estimates contain some degree of uncertainty. The performance of satellite estimates for rainfall has been assessed and compared with ground gauges; however, as a result of spatial and temporal differences, it is not expected to provide results identical to the gauge measurement; gauging stations provide point measurements observed over continued period of time, while satellites provide spatial average based on intermittent rain rate estimates, having tendency to smooth localized phenomena which can substantially affect gauging stations [55] [56] [57] . Thus, this study aims at examining the relationship between ground weather data and satellite-observed typical weather data. This study therefore compared TRMM, CHIRPS and RFE rainfall data with ground station rainfall data from NIMET; assessed the degree of accuracy and variations of the TRMM, CHIRPS and RFE dataset from one another; and proposed the most suitable climatic data for use and to what degree satellite and ground meteorological data could be combined for application in Nigeria.
Methodology

The Study Area
The study area is the Southwest of Nigeria (Fig. 1 ). The area lies between longitude 2°31 ' and 6°00 ' E and latitude 6°21 ' and 8°37 ' N. The area is bordered on the north by Kwara and Kogi states, on the east by Edo and Delta states, on the west by the Republic of Benin and on the south by the Atlantic Ocean. It has a total land area of 77,818 km 2 with a population of about 2.5 million.
This area includes the whole of Ogun, Ondo, Oyo, Lagos, Osun and Ekiti States. Purposive sampling techniques were used to select the sampling point of the region and the capital of each state was taken as area of point observation for the period under study. Sample points are Abeokuta, Akure, Ibadan, Ikeja, Osogbo and Ado-Ekiti (Table 1 ). Satellite and ground rainfall records were obtained for a period of 18 years (1998-2015).
Data Acquisition and Analysis
Observed satellite rainfall estimates for selected locations (Table 1) include Tropical Rainfall Measuring Mission (TRMM) from NASA data archives, Climate Hazards Group Infrared Precipitation with Stations (CHIRPS) data were obtained from US Agency for International Development Famine Early Warning Systems Network (FEWS NET) archives and African Rainfall Estimation Algorithm Version 2 (RFE 2.0) from the NOAA Climate Prediction Center archives. Ground meteorological data were obtained from the Nigerian Meteorological Agency (NiMet) office in Lagos for the same selected locations. All the data were obtained for the period between 1998 and 2016. Tropical Rainfall Monitoring Mission (TRMM), a joint mission of USA -Japanese satellite, was launched on November 27, 1997, with a primary mission to measure and study precipitation in the tropics. TRMM was launched jointly by the National Aeronautics and Space Administration (NASA) of the USA and the National Space Development Agency (NASDA) of Japan. The primary instruments for measuring precipitation were the Precipitation Radar, the TRMM Microwave Imager (TMI) and the Visible and Infrared Scanner [36, 47, 59] . TRMM offers high spatial and temporal resolution precipitation estimates over a relatively long period of record (since 1998 to 2015); it is also useful for investigating the climatological distribution of rainfall, its frequency and intensity; and it is useful for validation of tropical precipitation in climate models, provided that care is taken to put the data on comparable grids using conservative regridding and to use accumulated precipitation. Limitations include the use of complex algorithms which are required to translate indirect and infrequent satellite measurements into high-resolution gridded precipitation estimates at regular time intervals, TRMM precipitation radar algorithm likely underestimates precipitation in regions of intense convection over land and higher latitudes [22, 35, 41, 44] .
The NOAA Climate Prediction Centre African Rainfall Estimation Algorithm Version 2 (RFE 2.0) was moved to operational status in January 2001, replacing the previous algorithm (RFE 1) used from June 1, 1995 to December 31, 2000. Up to approximately 1000 stations are available for the African continent on any given day, although the number used is usually less than 500 due to poor station maintenance or erroneous data. All input datasets are finally used to produce distinct individual data with resolutions of 5.0°, 2.5°, 1.0°, 0.5°, 0.25°, and 0.1°. A merging technique is used to significantly reduce bias and random error in the algorithm compared to individual precipitation data sources, thus allowing for increased accuracy of the rainfall estimates. RFE 2.0 is described as a much better method to estimate daily precipitation over Africa as it allows improved accuracy, increased speed and convenient portability, although not incorporating orographic rainfall effects. RFE 2.0 obtains its input data used for operational rainfall estimates from several sources; three satellite estimates are first combined linearly using predetermined weighting coefficients; they are merged with station data to determine the final African rainfall. Daily binary and graphical output files are produced at approximately 3 pm EST with a resolution of 0.1°and spatial extent from 40°S-40°N to 20°W-55°E. Additional datasets of 10-day, monthly and seasonal rainfall totals are created by accumulating daily data. RFE 2.0 uses four types of input data, including three satellite sources, to create the final rainfall estimates; Special Sensor Microwave/Imager (SSM/I) rain rate estimation data is used as it is available up to four times per day depending on the geographical location, as governed by ascending and descending Defense Meteorological Satellite Program polar satellite tracks [9, 33] . Rainfall on land is observed via the high emissivity of land surfaces necessitating the use of scattering techniques versus emissions, and although they are generally less accurate, this high-frequency approach increases the spatial resolution. Overland, rain rates were determined from measuring brightness temperature differences due to ice concentration, while over the ocean, the measurement of cloud liquid water determined the rain rate [23, 58] . Climate Hazards Group Infrared Precipitation with Stations (CHIRPS) environmental record is a new quasi-global (50°S-50°N), with high resolution (0.05°), daily and monthly precipitation dataset. CHIRPS was developed to support the US Agency for International Development Famine Early Warning Systems Network (FEWS NET). It builds upon approaches used in successful thermal infrared (TIR) precipitation products [34, 51] like the National Oceanic and Atmospheric Administration's (NOAA's) Rainfall Estimate (RFE2) and African Rainfall Climatology or the University of Reading's TAMSAT African Rainfall Climatology And Time-series (TARCAT). CHIRPS uses the Tropical Rainfall Measuring Mission Multi-satellite Precipitation Analysis version 7 (TMPA 3B42 v7) to calibrate global cold cloud duration (CCD) rainfall estimates. It also builds on approaches used in current state-of-the-science interpolated gauge product; CHIRPS use a "smart interpolation" approach, working with anomalies from a high-resolution climatology. CHIRPS incorporate station data in a two-phase process, producing two unique products, in the first phase, which yields a preliminary rainfall product with 2-day latency, sparse World Meteorological Organization's Global Telecommunication System (GTS) gauge data are blended with CCD-derived rainfall estimates at every pentad. In the second phase, which yields a final product with a 3-week latency, the best available monthly station data are combined with monthly highresolution CCD-based rainfall estimates to produce fields that are similar to gridded monthly station products like those produced by the Global Precipitation Climatology Centre (GPCC). Thus, the CHIRPS falls somewhere between heavily curated interpolated gauge datasets like the GPCC and sparse gauge plus satellite products like the RFE2 [12, 24] .
Descriptive and inferential analyses were used to analyse the dataset. Descriptive analyses were carried out using trend lines and scatter plots (after [20] ) to observe the similarity and relationship of the dataset. Inferential analyses were carried out by obtaining correlation values from scatter plots using Statistical Package for Social Sciences (SPSS). Analyses of spatial and temporal trends of rainfall allow for the observation of how each dataset mirror climate patterns and the variations in the estimate of rainfall from ground stations and satellite stations. It further contributes to confidence in the use of any of the dataset.
Results and Discussion
The Proximity of Satellite and Ground Measurements
The results of this study show a clear distinction between satellites rainfall estimates CHIRPS, TRMM and RFE with gauge measurements from NIMET. Figure 2 shows monthly mean rainfall for each location, for 1998-2016. Generally, less rainfall was observed during January, February, March, November and December with rainfall below 50 mm. Both ground and satellite data analysis revealed this scenario. All the rainfall measurements show rainfall peaks for the rainfall season in June and September with the little dry season in the month of August (Fig. 2) . The results further revealed that nearly all satellite measurement have close values with ground rainfall measurement, though TRMM and NIMET dataset seem closer than others. These scenarios are much more during the dry seasons when all dataset showed more closeness in the dry seasons but more variations in the wet season. For example, rainfall in Abeokuta station was observed to be about 120 mm mean monthly rainfall for all satellite measurements and NIMET during the wet months, and "August break" volumes of about 100 mm was observed by all dataset and NIMET and TRMM showing closest values (Fig. 2) . The satellite measurements effectively mirror dry season mean monthly rainfall values from NIMET. The reasons for the proximity of both ground and satellite measurements during these seasons might be due to the less volume of cloud cover and moisture in the atmosphere during dry seasons. This enhances the visibility of satellite sensors and allowing all satellite rainfall estimates to have more accurate values without the interference of cloud cover, as less cloud cover would be present in the atmosphere and allowing all dataset to validate one another for the period. The variation in these values may be explained as due to the high degree of wetness in other locations.
Besides, the proximity of TRMM and NIMET records may be due to the nature of TRMM, which spotlight majorly on the tropics. The composition of TRMM allows for more rapidly monitoring of rainfall at higher resolution in the tropic, also coupled with the ingrained gauged data incorporated into its algorithm; variations may be as a result of interpolation due to ineffective areal representativeness of gauged data. The relationship of CHIRPS and RFE records may be due to the similarity in their compilation algorithm, as they both have sources in other satellite data merged with gauged data. Similar reasons may explain the closeness of observation of all satellite estimates in rainfall peaks for the location, and NIMET variation may be due to overestimation of rainfall by the satellite estimates or loss in rainfall estimates from the atmosphere due to intense evaporation. Furthermore, variation may be due to lack of areal representatives of gauges in the location, mirroring less of the influence of relief over the area, which may have been accounted for by the satellite estimates.
The relationship Between Satellite and Ground Measurement
It is evident that there is a strong relationship between NIMET, CHIRPS, TRMM and RFE for all locations (Figs. 3, 4 and 5). NIMET shows a strong relationship with TRMM in all stations but much more in Abeokuta, Akure and Osogbo with R 2 = 0.985, 0.979 and 0.981, respectively (Fig. 2) . NIMET also show a strong correlation with CHIRPS in all the location but much more in Abeokuta, Akure, and Osogbo with R 2 > 0.90, while NIMET showed a very high relationship with RFE in Osogbo with R 2 > 0.90. The major finding from this study is that the relationship between NIMET, TRMM and RFE appear relatively high as there is a positive correlation of above 80% which explain the proximity discussed in the above sections. Generally, the relationship between ground observation (NIMET) and satellite observation are very high in all stations with 0.70 < R 2 > 0.90 (Tables 2 and 3 ). From Table 2 , it is obvious that TRMM has a significant relationship with ground data (NIMET), revealing reliable precipitation value compared to CHIRPS and RFE. But this relationship is more obvious in Abeokuta and Osogbo. Likewise, Table 3 compares the relationship between satellite observations. It is apparent that TRMM and CHIRPS have a very significant relationship almost in all locations with 0.80 < R 2 > 0.92 (Table 3) . What is evident from these results is that CHIRPS and TRMM records show a close relationship with NIMET for all locations except Ibadan, while RFE and TRMM datasets show close relationship for all locations except Ibadan, where RFE and CHIRPS show close relationship for the location. RFE dataset is least close to CHIRPS dataset, and TRMM dataset shows close relationship for CHIRPS and RFE dataset. The proximity of TRMM and CHIRPS dataset may be due to the nature of the satellite rainfall estimate [14, 43] , allowing for more closer monitoring of rainfall at higher resolution; also coupled with the ingrained gauged data incorporated into its algorithm, variations may be as a result of interpolation from ineffective areal representativeness of gauged data. What is obvious from Table 4 is that TRMM reports much higher average rainfall total across the years over the study sites. The bias measurement actually established the tendency of the satellite data observation to report higher or lower annual average of rainfall over the study period (Table 4 ). TRMM report only slightly higher rainfall totals than the gauges, with 1-6%, in Abeokuta (Bias = 1.02 ), Ikeja (Bias = 1.01 ) and Osogbo (Bias = 1.06 ). However, the bias appears much more extreme from CHIRPS report, for Abeokuta, Ikeja and Osogbo, with > 10% higher rainfall totals than the gauges.
The results from this present study are comparable with the outcome of the studies by Asadullah et al. [4] and Maggioni et al. [44] which reported slightly higher rainfall totals than the gauges. However, all the satellite products reported less rainfall in other locations than Abeokuta, Ikeja and Osogbo. This might be as a result of the satellite failing to pick up the orographic enhancement of rainfall in many other location such as Ibadan, Ado-Ekiti and Akure. Several other studies have reported similar findings in many other parts of the world [4, 27, 46] . In all the stations generally, rainy season variations are observed for all dataset due to moisture interference, overland and in the atmosphere, as the occurrence of cloud cover contributes to the variation. Moreover, rainfall estimates from the atmosphere due to intense evaporation as the rainfall of the location is highly influenced by the coastal effect of evaporation and convection. Furthermore, all datasets showed a decline in rainfall in August as less moisture in the period allow for more accuracy in observation and mirroring of the "August break". The closeness of CHIRPS, TRMM and NIMET datasets for the rainy season and September peak may be explained by the relationship of their compilation algorithm with ground data, and RFE variation may be due to underestimation of rainfall by the satellite estimate. Furthermore, variation may be due to lack of appropriate observation, possibly due to cloud cover or variation in the orbital angle of the satellite from which the RFE algorithm was obtained for the location.
The major findings of this present study are that rain gauge data may not contain accurate spatial coverage and series are not often continuous; it may also contain problems such as mechanical problems, interference in the sampling mechanisms or inadequate calibrations. Also, the ground gauge lacks areal representativeness; hence, it cannot be treated as the area-averaged network, and hence the need that differences between satellite data and gauge measures be separated into gauge-area point variance and satellite-rain estimation variance. Similar scenarios were observed by Bowman et al. [13] , Shukla et al. [53] and Li et al. [39] in their study which made use of data from the Tropical Rainfall Measuring Mission (TRMM), Microwave Imager (TMI) and Precipitation Radar (PR) satellite data to compare gauged data. It was observed that the TMI has near-zero bias when compared to gauges across climatological different gauge location, noted to be consistent with other ground truth studies. Other studies have verified rainfall estimates over Africa using RFE, NASA MPA-RT and CMORPH, and the studies revealed that all three products showed similar trends as the estimated rainfall amounts increased [10, 37] . Results show that the standard deviation for the RFE was slightly better (14 mm) than the MPA-RT and CMORPH (both 16 mm) when the products estimated rainfall amounts from 1-10 mm; however, from 11-20 mm, the CMORPH showed slightly less deviation (14 mm), while the RFE and MPA-RT showed a deviation of 16 mm. When the rainfall categories were higher than 21 mm, all three products began to show larger deviations. The trends increase to around 21-25 mm deviation for the 21-50 mm category and an even higher deviation (39-44 mm) for rainfall that is estimated by the products to be above 50 mm.
The increase with increasing rain rate was both a result of the smaller number of samples and the intrinsic increase in the variability of rain rates. These results showed similar findings and trends of the mean bias and standard deviation for the RFE, TRMM MPA-RT, and CPC CMORPH rainfall products over Africa. Another study used standard self-recorded rain gauges and five-opening directional rain gauges to study the effect of wind speed on the measurement of rainfall and found out that the rainfall loss rate increases when wind speed increases, but the result of this study may possibly be negated when making use of satellite data as the local scale differences may set in, and the wind activity on rainfall may turn out more or less pronounced [28, 37, 50] . Guofeng et al. [27] also compared TRMM precipitation data with ground-based meteorological data in the southwest monsoon region of China between 1998 and 2011, and it was observed that the data correlated with observational data collected from meteorological stations, but it was observed that TRMM 3B43 data was consistently lower than that obtained from weather stations. The deviation of the satellite data from observation data was also observed to be 35% at different areas and smaller in other areas; it also showed an increasing trend with rise in altitude, though satellite precipitation data underestimated rainfall at higher altitude. Nandargi and Mahto [47] and De Jesús et al.
[19] used the root mean square estimate (RMSE), mean bias error and coefficient of determination to determine the error level and degree of correlation of compared TRMM rainfall dataset of 2001-2014 with observed rainfall data, using monthly rainfall data in 34 meteorological subdivisions and data from over 5000 rain gauges. Omotosho and Oluwafemi [49] validated the closeness of the TRMM satellite data with the rain gauge data in the selected locations, which cover the entire six regions in Nigeria. The study used inferential methods of computing the mean bias error of TRMM 3B43V6 data with ground data. The results from the present study show that satellite remote sensing is adequate for rainfall examination both in local and regional scales. The major finding of this study is that though in situ meteorological data may be used for local studies of small areas, satellite rainfall estimates may also be used to augment such data, over a larger area. Satellite rainfall estimates are more useful for areas with larger spatial and temporal coverage. Remotely sensed data are not without their own errors and problems [5] , based on the problem of spatiotemporal variation in the degree of accuracy of remotely sensed climatic data and ground station obtained climatic data. Besides, their orbit can change and their detection device can also change, contaminants are contained in the atmosphere and can corrupt measurements, same goes for ground station data which could experience such as low coverage area and spatial extent, also subject to alterations due to the physical handling of equipment [17, 32, 40] . The question this research seeks to answer is the question of the degree of applicability of remotely sensed data and ground-based meteorological data despite its inherent shortcomings. Many studies have been carried out on the comparison of different forms of satellite data and observational weather data [15, 26, 30, 31, 38, 60] , and conclusions have been drawn on the overestimation and underestimation of satellite data, and on most occasions, ground data were being used as a validity test for satellite data, but the accuracy of ground data itself needs to be validated. The majority of these studies, however, observed the extent to which ground station instruments have captured this spatial information and to what degree would error be recorded in place of this. It is needful to assess the validity of these conclusions as it regards to Southwest Nigeria and to observe if these conclusions are spatially confined and not valid for generalizations. The challenge of accurate data acquisition in making decisions and implementing policies has been an issue for many of the climate-related studies on rainfall and temperature of the earth atmosphere.
Conclusion
This study is aimed at comparing the degree of accuracy of rainfall data from satellite products and meteorological stations in Southwestern Nigeria. The specific objectives are to compare TRMM, CHIRPS and RFE rainfall data with ground station rainfall data from NIMET, assess the degree of accuracy and variations of the satellite dataset from one another and propose the most suitable climatic data for use and to what degree both could be combined for specific application in Nigeria. The research showed evidence of rainfall seasonality in terms of the rainy season between April and October and the dry season of January to March, November and December. Further rainfall maxima for Southwest were also observed to occur between July and September. The relationship observed between the satellite rainfall estimates is relatively high especially for TRMM and CHIRPS; this shows that they measure rainfall estimates closely, and closeness of both dataset to NIMET dataset reveals that satellite dataset mirror the occurrence of rainfall on ground effectively. The study thereby proposes the use of TRMM and CHIRPS dataset for rainfall variability as it gives the closer result to ground data. It was also deduced from the research that high degree of correlation amongst NIMET, CHIRPS, TRMM and RFE dataset for all the locations, while variations were observed for RFE in some specific locations. NIMET dataset showed variation from the satellite rainfall estimate for some locations, especially Ibadan.
The results from this study show that validation of ground data is important in decision-making as it is necessary to evaluate the input of water resources into any region, the loss of water and the circulation of water within the environment, since rainfall holds as a critical factor in water resource evaluation, mapping and evaluation of extreme rainfall events and weather anomalies; hence, the evaluation of rainfall is important to be done in the most desirable way. Ground meteorological data may be used for local studies over a small area, with appropriate gauge coverage, and satellite rainfall estimates may also be used to augment such data, over a larger area with lesser spatial coverage. Satellite rainfall estimates are more useful especially over Nigeria and most especially Southwestern Nigeria, where such conditions exist. Appropriate efforts should be made to improve spatial coverage of gauge data over the Southwest Nigeria, to enable corrections for overestimation and underestimation of rainfall by satellite rainfall estimates. Further evaluation of satellite rainfall estimates and rain gauge over other locations should be carried out, for the validity of available satellite products for decision-making. This study shows that confidence in the use of satellite rainfall estimates would yield accurate results especially, where provision is made to eliminate errors, by adjusting the calibration in their algorithm. Then it could be used for decision-making in Nigeria for meteorological, hydrological, aviation, agricultural and other purposes where rainfall estimates are needed.
